ABSTRACT
INTRODUCTION
Bone marrow multipotent mesenchymal stromal cells (MSCs), also known as mesenchymal stem/progenitor cells (MS/PCs), represent a heterogeneous population of the non-blood producing fraction of bone marrow [2, 3, 4, 14] . Their ability to differentiate into tissues of mesenchymal origin such as bone, tendon, and cartilage or, under specific conditions, into neural, muscle, myocardial or liver cells makes them a valuable source of different types of progenitors for transplantation [6, 13, 21, 22] . Being members of a team participating in a study of new approaches in the treatment of spinal cord injuries, including replacement therapy of damaged neurocytes, astrocytes and oligodendrocytes by autologous stem cells, the authors developed,
and with positive results, tested a modified method of harvesting and expansion of adult rat bone marrow MSCs enabling an easy autotransplantation to donors, thus avoiding possible adverse immune reaction [2, 3, 4, 10, 19, 20] .
MATERIALS AND METHODS
The experimental protocols were prepared with re- 
Harvesting of rat bone marrow stromal cells
The general anaesthesia was induced by inhalation of a mixture of isoflurane (1-chloro-2,2,2-trifluoroethyldifluoro-methylether) with room air in a Plexiglas box. Following the 2-3 min inhalation of anaesthetics, when the surgical phase of narcosis was achieved, animals were removed from the box and placed on a heated platform which kept their rectal temperature between 36.6 and 37.2 °C. The general anaesthesia was further maintained by administration of 1.5 % isoflurane with medical oxygen (O 2 ) via a special mask designated for rodents. The lateral parts of both femoral regions were shaved and the exposed area of skin was disinfected by an iodine solution (Iodopolyvidonum). The disinfected skin and femoral fascia were incised, adjacent parts of musculus rectus femoris and musculus vastus lateralis were dissected and between them the ventrolateral surface of femur was approached. After removal of the periosteum, two burr-holes (one at the proximal, the second at the distal end of diaphysis ossis femoris) were performed using a tooth-drill. The bone marrow from the femoral medullary cavity was flushed by 2 ml of saline with 0.1 ml of heparin (solutio heparini natrici sterilisata et titrata 5 000 u. i.) instilled into one of the burr-holes and aspirated by an injection needle from the other into a syringe with 2 ml of collecting medium "Invitrogen", i. e. Dulbecco's modified eagle's medium (DMEM) with heparin under aseptic conditions (Fig. 1) . After aspiration of the bone marrow (BM), the dissected thigh muscles were fixed in their original position by several non-absorbable stitches, then the femoral fascia and skin were sutured in anatomic layers.
The position of the rat was changed, the skin of the contralateral thigh was disinfected, incised, and the femur was approached, double-trephined and the bone marrow was harvested from the opposite side, also. Before finishing the experimental operation, antibiotics (amoxicillinum natricum with kalii clavulans) were administered intramuscularly in a total dose of 30 mg and 2 ml of anodyne tramadol [2-dimethylamino-methyl-1-1-(3-methoxyphenyl)-cyclohexanol] was injected intramuscularly at two different places. After suture of the second surgical wound, the rat was transferred to a disinfected cage, where it was provided with drinking water ad libitum and food granules. Two randomly chosen rats were chosen as shame controls. Blood samples (0.5 ml) aspirated by a thin needle from the right heart ventricle were collected into a syringe containing 0.2 ml of heparin solution just before finishing the administration of general anaesthesia.
Cultivation of multipotent stromal cells
Immediately after aspiration of the BM from both femurs, the material in the collecting medium was removed to a special cell culture laboratory at the Department of [3, 12] .
RESULTS
The general anaesthesia by vapours of isoflurane with O 2 met our expectations. Its induction phase was short (2-3 min.), the course of the narcosis was smooth, its depth sufficient for performing the surgical phase of the procedure, and subsequent awakening of the animals was uneventful and quick. All six rats survived the aspiration of the bone marrow without complications, incisions of skin, fascia, and dissections of thigh muscles; the trephinations of the femurs healed by first intention (Fig. 2) . The cells were large, adherent with fibrillary morphology (Fig. 3) . They expressed inconsistently for CD45 (a phenotype characteristic for haemopoietic lineage), but the cells were strongly positive for CD90 and cy-Nestin, compatible with the basic phenotypic characteristics of MSCs (Fig. 4) .
P2 -primary data space region 2. In the P2 area are located stem/progenitor cells strongly expressing CD90 marker.
In flow cytometric images their colour is green. The MFIs for CD90 cells were 9 552, 9 356 and 9 250; for nestin 3 620, Experimental results suggest the almost unrestricted capacity for their utilisation in replacement therapy and regenerative medicine [16, 17] . On the other hand, the fact that a blastocyst developing from a fertilized egg has to be is recommended [7] . The authors plan to adopt this protocol in future transplantation experiments.
Since cy-Nestin is predominantly expressed by NS/PCs, the expression of this marker is considered to be the first step in the progression of BMDSCs along the neural lineage [19] . 
